Peripheral T cells select the B-cell repertoire in old mice.
These studies have shown that the alterations in the repertoire of antibody produced by old mice is not due to an intrinsic defect in the bone marrow or in the B-lymphocyte population arising from the bone marrow but rather to a selective downregulation by auto-anti-idiotypic antibody and idiotype-anti-idiotype interactions, shifting the idiotype distribution in the peripheral B-cell population. Thus, the clonal distributions of B cells generated by bone marrow of old and young mice are very comparable. The age-related differences in antibodies expressed by young and old mice are, to a great extent, determined by the activity of a peripheral regulatory immune network. This immune cellular network operates prior to exposure to antigen, presumably on the basis of an idiotype-anti-idiotype network between T and B lymphocytes. After exposure to antigen, a network of idiotype-anti-idiotype antibody interactions also contributes to differences in the immune responses of old and young mice to foreign antigens. If the expressed repertoire of antibody reflects down-regulation of auto-anti-idiotypic antibody, comparable repertoires of B-cell clones would be expected to be recovered from old and young mice if B cells from old mice were rescued from selective peripheral downregulatory influences active in old mice. Support for this hypothesis has been obtained by generating B-cell hybridomas from young and old mice immunized with TNP bovine gamme globulin (Marcenario et al. 1989). The same number of anti-TNP hybridomas and a comparable number of IgG and high-affinity antibody-producing clones were recovered from the spleens of young and old mice. Thus, the actual B-cell clonal repertoires of young and old mice appear to be similar although the expressed repertoires of antibody-producing lymphocytes from old and young mice are very different. This conclusion has considerable impact on strategies that could be employed to reverse the senescence of humoral immunity. Strategies to counter downregulatory influences which constrain the expression of the B-cell population should be more effective than attempts to reconstitute the repertoire of B lymphocytes in aged individuals. Finally, the mechanisms underlying these age-associated shifts in the expressed humoral antibody response can be attributed to life-long interactions with self and foreign antigens. The overall shift may be described as a decreased reactivity to foreign antigens and a complementary increase in reactivity with self antigens.(ABSTRACT TRUNCATED AT 400 WORDS)